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Amendments to the Claims : 

1 . (currently amended) An opticaJ device for discretionary treatment, of channels 
of an optical beam, said optical device comprising: 

a port for at least transmitting or receiving :i first beam having a plural sly of 
channels: 

a wavelength discriminating device opiically coupled lo said port, said 

wavelength discriminating device adapted for at least one of receiving 
said first beam and diffracting said beam into a plurality of channel 
beams or receiving a plurality of channel beams and combining said 
channel beams into said first beam; add 

:in array of reflective elements Jnjnjci™ said reflective elements 

exceeding the number of channels, each reflective clement being 
adapted to rotate about ai least one avis, and having a first position al 
which said rellective element is rotated fully in one direction, ?. second 
position at which said rellective element is rotated fully in the opposite 
direction, and one or more intermeddle positions between said first 
and second positions, at least a portion of said rellective elements 
beiiu; optically coupled to said wavelength discriminating devise and 
reflecting said channel beams, at least two iidjacent reflective elements 
of said portion corresponding to a particular channel beam, said at least 
two adjacent reflective elements being controllable to be positioned in 
said one or more intermediate positions to effect a desired output of 
said particular channel beam. 

2. (currently amended) The opiicaJ device of claim 1 , wherein said at least two 
adjacent rellective elements are controllable to perform at least one of coupling said 
particular channel beam to one or more ports, switching said particular channel beam 
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among two or more port, attenuating nK or a portion of said particular channel beam, 
or creating a group delay profile in said particular channel beam. 

3. (previously presented) The optical device ot claim L wherein said optical 
device has x. y. and z axes with the / axis being along the optical axis of the port, and 
wherein said rc licet ivc elements are controllable such that they are moveable in at 
least one of three directions, a first direction in which the reflective element is rotated 
about the y axis, a second direction in which the rcllcctive element is rotated abotit an 
axis parallel to the x axis, and a third direction in which the rcllcctive element is 
moved alone the /. axis. 

4. (previously presented) The optical device ofclaim 3. wherein said reflective 
elements are configurable in jtisi the first direction or in just the second direction. 

5 (previously presented) The optical device ofclaim 3. wherein said reflective 
elements arc configurable in all three directions. 

6. (currently amended) The optical device ofclaim 3, further comprising 
secondary ports, said port and secondary ports being aligned along the y axis 

with their optical axes parallel lo the /. axis, and wherein a certain 
movement of said at least two adjacent reflective elements about an 
axis parallel lo the x-axiss causes a channel beam to couple with a port 
along said y-axis. 

7. (currently amended) The optical device ofclaim (>. wherein said certain 
movement of said at least two adjacen t reflective elements about an axis parallel to 
the x-axis causes a channel beam to sw itch from one port to a different port along said 
y axis. 
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X. (currently amended) The optical device of claim 6, wherein said certain 
movement of said at least two adjacent reflective elements about Ihcy-axis produces a 
group delay profile in said channel beam. 

9. (previously presented) The optica! device of claim L wherein said array is a 
linear at ray 

10. ( previously presented) The optical device of claim I, wherein said array is a 
two dimensional array. 

1 I. (previously presented) The optical device of claim I., wherein each reflective 
dement htfs a width of less than 50 /.mi. 

1 2. (previously presented) The optical device of chum I . wherein said array of 
reflective elements has a linear fill density of no less than about ( >5%. 

13. (currently amended) The optical device of claim 1 , wherein said at least two 
a tUa„eenj_ refleciive el emen t s comp rise nH eas l -t wo- nd j ncen He fleet i ve e I ei vte-ni s ha. vc 
amd-the / delta o I - said ad jacen t -rel 1 ect i ve element s \yhic h complies with the following 
equation; 

A/2 n - A/S /.delta < A,/2 n i a/K, where a is the wavelength of said 
particular channel beam and n " 0. I. 2, ... I (KM). 

14. (previously presented) The optical device or claim J. wherein said reflective 
elements arc configured in at least one of three ways, n first way in which at least a 
portion of said reflective elements receive said channel beams from said wavelength 
discriminating device, a second way in which at least a portion of said reflective 
members reflect said channel beams to said wavelength discriminating device for 
combining into said first beam, and a third way in which a different portion of said 
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reflective elements; reflect a portion of said channel beams to said wavelength 
discriminating device for combining into a second hcam having fewer channels than 
said first beam. 

15. (previously presented) The optical device of claim 14 V wherein said reflective 
elements are configured in said first and third way. 

1 6. (previously presented ) The optical device of claim 14 7 wherein said reflective 
elements are configured in said first way only. 

1 7. (previously presented) The opticai device of claim 16, wherein said 
wavelength discriminating device is not in the optical path between said reflcc-.ive 
elements and said secondary ports. 

I ft. (previously presented) The optical device of claim 1 5. wherein said 
wavelength discriminating device is in the opticai path between said reflective 
elements and said secondary ports. 

10. (previously presented) The optical device of claim 14* wherein said rellective 
elements are configured in said second way only 

20. (previously presented) The optical device of claim 14. wherein said rclleciive 
elements are configured in said third way only. 

21. (previously presented ) The optical device of claim 1. wherein said port is a 
fiber, 
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22. (previously presented) The optical device of claim I, further comprising: 
secondary porls wherein each secondary port transmits or receives a 

secondary beam having an equal or fewer number of channels than 
said beam. 

23. (previously presented ) The optical device of claim 22, wherein at least one 
secondary beam is a single channel beam and wherein at least one secondary beam is 
u multichannel beam. 

24. (previously presented) The optical dev ice of claim 22, wherein said port is an 
input port and said secondary ports are output pons 

25. (previously presented) The optical device o I claim 22, wherein said port is an 
output port and said secondary ports arc import pons. 

26. (previously presented) The optical device of claim 1, wherein said port is an 
input and an output port such that it transmits said beam and receives a secondary 
bean). 

27. (previously presented) The optical device of claim K wherein said wavelength 
discriminating device comprises one or more of the following a diffraction grating, 
prism, niul an arrayed waveguide grating (AWCJ). 

28. (previously presented) A method of assembling an optical device having one 
or more ports, a wavelength discriminating device optically coupled to one or more 
ports, an array of reflective elements, wherein the number of reflective elements 
significantly exceeds the number of channels handled by said optical device, each 
reflective element being adapted to rotate about at least one axis, and having a first 
position at which said reflective element is rotated fully in one direction, a second 
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position at which said rcllcclivc clement is rolaled fully in the opposite direction, and 
one or more miermediaic positions between said first and second positions, said 
method comprising: 

before one or more reflective elements are aligned actively to optically couple 
with a desired port, fixing the position of said array of reflective 
elements in said optical device such that a portion of the reflective 
elements is in the optical path of a channel beam optically coupled to 
said wavelength discriminating device, and 
after said array is fixed in position relative to said optical device rotating ul 
least two rcllcclivc elements of said portion to said one or more 
intermediate positions to optically couple said channel beam with a 
desired port 

29. (previously presented) The method of claim 28, w herein the rcllcclivc 
elements are fixed in the optical device using passive alignment. 

3D. (currently amended ) A method of configuring an optical device for 
discretionary treatment of channels of an optical beam. said..met.hod comprising 1 
providing said optical device having one or ;nore ports, a wavelength 

discriminating device optically coupled to one or more ports, an array 
of reflective elements in a common plane optically coupled to said 
wavelength discriminating device, each rcllcclivc element l>ciii<; 
adapted to rotate about at least one axis, and Having a first position at 
which said reflective element is rotated fully in one direction, a second 
position at which said reflective element is rotated fully in the opposite 
direction, and one or more intermediate positions between said first 
and second positions, wherein the number of reflective elements 
significantly exceeds the number of channels handled by said optical 
device, said method comprising 
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inputting said channel beams in said optical device such thai said channel 

beams nre incident on particular reflective elements, wherein at least 
one channel beam is incident on al leitst two aijiacent.renective 
elements: and 

rotating said at least two adjacent reflective members to said one or mere 

intermediate positions to optically couple at least a portion of said at 
le.-isi one channel beam to one or moie ports. 



3 J (currently amended) A method of switching channels comprising: 

in providing an optical device having x, y, and /. axes and comprising two or 
more ports along the y-axis, a wavelength discriminating device 
coupled to one or more ol'saic! ports, and an array of reflective 
elements in a common .plane, each reflective element being adapted to 
rotate about at least one axis parallel to said x axis, and having a first 
position at which said reflective clement is rotated fully in one 
direction, a second position at which said rellective clement is totaled 
I'uHy m the opposite direction, and one or more intermediate positions 
between said first and second positions, al least a portion of said 
reflective elements being optically coupled to said wavelength 
discriminating device to relied said channel beams, at least two 
adjacent reflective elements of said portion corresponding to a 
particular channel beam; said method comprising:; and 
rotating said at least two adjacent, re flee live elements to said one or more 

intermediate positions to switch the optical coupling of said particular 
channel beam from one port to another port along said y-axis. 



.12. (currently amended) A method of switching channels ^mjirisiiig; 

providing in an optical device having x ? y, and z axes and comprising at least 
one port, a wavelength discriminating device coupled to said port, arid an 
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array of reflective elements in a commo n plane, each reflective element 
being adapted to rotate about at least one axis , and having a first position 
at which said reflective clement is rotated fully in one direction, a second 
position at which said reflective element is rotated fully in the opposite 
direction, and one or more intermediate positions between said firs; and 
second positions, at least a portion of said reflective elements hcint- 
optically coupled to said wavelength discriminating device and at leas! two 
adjacent . reflective elements of said portion correspond ins.* to a particular 
channel beam ; -sal d-inefhod-compr isi ng ; ; and 
rotating a flrst selection of said at least two adjacent ..reflect i ve elements to 

different intermediate positions to produce a desired group delay 

pro flic for said particular channel he.im 

33. (cancelled) 

34. (currently amended) The method of claim ;>:.-, wherein said optical device 
comprises two or more ports aligned along said y axis, and wherein said first selection 
of elements are rotated about said y axis, and whercm each reflective element is 
adapted to ro-.ate about a .second axis parallel to said x axis, and having a third 
position at which said reflective element is rotated fully in one direction about said 
second axis, a fourth position at which said reflective element is rotated fully in the 
opposite direction about said second axis, and one or more second inlermtxliate 
positions between said third and fourth positions, and further comprising: 

rotating a second selection of said at least two adjacent reflective elements to 
said one or more second intermediate positions to achieve a desired 
transmission profile or switching function, or both, between said ports 
for said particular channel beam. 

35. (cancelled) 



PAGE 11/15 * RCVD AT 7128/2005 3:25:27 PM [Eastern Daylight Time] * SVltUSPTO-EFXRF-6/0 1 DNIS:8729306 * CSID:2159232189 4 DURATION (mm-ss):03-00 



07/28/2005 15:22 FAX 2153232189 



SVNNESTVEDT & LECHNER 



@| 012/015 



DRAFT 

U.S. Patent Application No. 1(1/666,058 
Attorney Docket No. Giles 7 J -7- J 6-9 
Page 1 i 

36. (previously presented) The method of claim 34. wherein said first and second 
selections comprise at least one common reflective element. 

37. (currently amended) The method of claim 3 I . wherein said nl least two 
adjacent rcllcciive elements have tue-adjiicwU-renectiv^element^-iKH^in^ a /. ttelia in 
which A/2 n - A/8 -i /. delta £ A/2 n » A/8, where X «s the w avelength of said particular 
channel beam and n - 0, I. 2. ... 1000. 

3S. (currently amended) The method of claim 3n, wherein said ai least two 
adjacenLretlcctive elements ha.y.e_ore adjacent reflective elements having a/, delta in 
which A/2 n - A/X < / delta < A/2 n ■» A/K_ w here A the wavelength of said particular 
channel beam and n — II, 1 , 2. ... KMX). 

39. (previously presented) The device of claim I , wherein each rcllcciive element 
is adapted to be positioned in any intermediate position between said first and second 
positions. 
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